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TITLE On“auto-medel Solutions of the Cauchy problem for non-linear 
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Teviered 4/1957 


For a non-stationary axial-symmetrie isotherma) &as filtration in a porous 
medium the €88 pressure P satisfies the equation 


OB. 2 tO 
ye ale 22 opt 
(1) ee ae eer 
Here t is the time, r the distance from the Symmetry axis of the flow, a is 
@ ccnstant which depends on the Properties of the 64S and of the porous 
medium. The author investigates the auto~mode] Solutions of the Cauchy 
preblem for (1). These Solutions Satisfy the initial conditions 


P(r,0) = Gr% with constant 6°, so 
and furthermore the condition ( AP ) 303 
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It is proveq that, for 0<« <2, the solution exists for all ¢ in the 
interval 0 €t <coana that it can be obtained as the solution of the Cauchy 
problem for ag certain Simple differential equation of secona order. Fory’s= 2 
the solution exists only for O<t<?, tT. 1/16a°&. For X>2 the solution 
of the Cauchy problem becomes non-unique. This anbiguity corresponds to 


The behavior of the Solutions is anelogcus to the Tesults of Hopf for the 
equation u, + uu, = cul (Comm.Bure Appl.Math, 3, (1950)). 


INSTITUTIOY: Petroleum Institute, Acad.Sci., Moscow. 
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11(0); 14(0) PHASE I BCOK EXPLOITATION 


"+ Barenblatt, G.I. 


Nekotoryye zadachi gidrodinamicheskoy teorii nestatsionarnoy fil'- 
tratsii; avtoreferat dissertatsii, predstavlennoy na soiskantye 
uchenoy stepeni doktora fiziko-matematicheskikh nauk (Some 

Problems Connected with the Hydrodynamic Theory of Nonstationary 

Filtration; Abstract of a Dissertation Offered for the Degree of 

Doctor of Physical and Mathematical Sciences) Moscow, izd-vo 

AN SSSR, 1957. 14 p. 150 copies printed. 


Akademiya nauk SSSR. Institut nefti 


Sponsoring Agency: 


PURPOSE: The booklet is intended for scientists studying hydre- 
mechanical problems connected with the subterraneén nenstationary 
filtration of fluids and gaseous substances. 


COVERAGE: In this booklet, which ig an abstract of the dissertation 
presented by the author for 4a degree cf Doctor in Physical and 
Mathematical Sciences, he discusses various problems of sub- 
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Some Problems Connected with the Hydrodynamic (Cont.) SOV/1770 


terranean hydromechanics and offers their solutions. He states 
that the theory of filtration was first developed in connection 
with studies of subsurface water migration, a theory still con- 
sidered as one of the most importent in eubterranean hycromechenics. 
Due to the increasingly growing cemand for liquid and gaseous fuels, 
an additional branch of subterranean hycromechanics, retroleum 
hydromechanics, was developed in the Twenties and Thirties. It 
became the basis of a modern concept cii efficient o1l reservoir 
exploitation. Problems of the hydromechanical theory of non- 
atationary filtration have been studied by @ great nunber of 
Soviet scientists. The dissertation was completed by the author 
in 1956. It consists of four chapters. The first chapter is a 
brief review of the basic problems of gas filtretion and pressure- 
less filtration of subsurface waters, It is based primarily on 
gas filtration, but in a few cases it hes been found more con- 
venient to base it on subsurface water filtration. Problems 

of nonstationary filtration are discussed in terms of nonlinear 
differential equations of a parabolic type. The first accurate 
solutions of such problems were given in the works of 

Zh. Bussinesk, L.S. Leybenzon, M. Muskat, P.Ya, Polubarinova- 
Kochina, and others. The second chapter of the dissertation 
offers accurate solutions of problems of nonstationary filtration. 
It contains a review of the study on the filtering motion of 
uniformly propagated waves by an arbitrary correlation of the 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


"APPROVED FOR RELEASE: 06/08/2000 


CIA-RDP86-00513R000203610017-1 


Some Problems Connected With the Hydrodynamic (Cont .) SOV/1770 


filtering gas density and pressure. The author aiso offers accu- 
rate automodel solutions of nonstationary filtration problems. 

To simplify his explanations, the author confines the dissertation 
to reviewing problems of isometric filtration of gas and pres- 
sureless filtration of ground waters, analyzed approximately as 
prescribed in the works of Zh. Bussinesk. Basically, his work 
deals with automodel motions, the initial pressure of which is not 
identical to zero. The most important axially-symmetrical problem, 
corresponding to permanent initial pressure of gas in an endless 
bed, is investigated. The analysis of calculations mace proves 
that in respect to the most important parameters of gas and en- 
vironments, the solution of nonlinear problems accurately corre- 
spond to solutions of linear problems in all fields of motions. 
The third chapter of the dissertation is devoted to an approximate 
solution of problems of uniform nonstationary filtration of fluid 
and gas ina porous formation. The author criticizes the attempts 
to solve this problem on the basis of a linear euuation of the 
heat conductivity. He finds this method inadequate and proposes 
the application of the approximation methods of nonstationary 
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Some Problems Connected With the Hydrodynamic (Cont. ) SOV/1770 


filtration. He discusses the association of the theory of tne 
boundary formation to the theory of uniform nonstationary Tiltra- 
tion. The fourth chapter contains an exposition of the general 
problem and solutions of some Specific problems of nonstationary 
filtration in an inelastic porous formation. In conclusion the 
author indicates bapers in which results of his Study have been 
publishea, There are no other references. 


TABLE OF CONTENTS; None Given 
AVAILABLE: Library of Congress (QC 151 B28) 
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24—-11-11/31 
AUTHORS: Barenblatt, G.I, Borisov, Yu, P,, Kamenetskiy, S, G, and 


Krylov, A, Po (Hoscow) 


Tvl: On determining the paraucters of an oil bearing stratpm 
frou data of the pressure build-up in stopped wells. 
(Ob opredelenii paranetrov neftenosnogo plastz po dannym 
o vosstanovlenii davleniya v ostanovlennykh skvazhinakh) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskilh 
Nauk, 1957, No.1l, pp.84-91 (USSR) 


ABSTRACT: In this paper a method is described of determiaing the 
perameters of the stratum and the well from the initial 
section of the bottom-hole pressure build-up characteristic, 
The method is based on an accurate solution of the 
respective inverse problems of the theory of the elastic 
regime and involves calculation of the integrals of an 
empirical function representing the pressure build-up 
characteristic, The approximate calculation of the 
integrals is effected much more accurately than the 
approximate calculation of the derivatives and particularly 
of the second derivatives of the empirical function. The 
method is applicable equally to gusher wells, compressor 

Card 1/2@nd pump operated wells, It is shown in the paper that a 
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Gn determinings the paraneters of an oil bearing stratun fron data 


of the pressure build-up in stopped wells, 


Slight modification of the method permits determinin: the 
parameters of the stratum from the data of the changes in 
the flow rate and the pressure of the liquid at any 
transient regime and not only from the data on the bottom- 
hole pressure build-up characteristic in the stopped well, 
The method is also apvlicable to Gas bearini: strata 
The application of the method is illustrated by two 


and another from a well with a flow rate prior to stopnage 
of 115 tons per day and a specific Gravity of the oil 

in the stratum of 0.825 exploited through « 6 inch dia, 
column, a 2.5 inch dia, of the lifting tube with data 

of the pressure build-up characteristic as given in the 
Table, p.91, 

There are 3 figures, 1 table and 17 references, 13 of which 
are Slavic, 

SUBMITTED: June 10; 1952. 

ASSOCIATIONS: O11 Institute Ac.Sc, USSR (Institut Nefti AW SSSR), 
All Union Scientific Oil Research Institute (Vsesoyuznyy 
Nauchno-Issledovatel' skiy Neftyanoy Institut) 

AVAILABLE: Library of Congress, 
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BAREXBLAT?, G.I.,2EL“DOVICE, fa.b. (Hesece? 26-5-18,/20 


On Solutions of Dipole Type in the Problem of the Nonsteady 
Filtering of Gases in the Polytropic Regime (O reshenii tipa 
dipolya v zadachakh nestatsionarnoy fil'tratsii saga pri voli- 
tropicheskom rezhine) 


Prikxladnaya Mat. i Mekh.,1957,Vol.21,Nr 5,590.719-72¢ (USSR) 


For the nonstoady filtering of vases in the polytropic. regime 
there holds for the pressure of the gas a differential eauation 
which, under certain indications on the initial distribution 

of the pressure, is equivalent to an interel eration. By this 
integral equation the law of the conservation of the dipole is 
expressed. If now, besides of the initial distribution of the 
pressure at the time t = 0 , the pressure is still prescribed 
at one point for all times, then from the intesral equation a 
General integral relation can be cerived which sives valuable 
informations on the vressure distribution for arbitrary times. 
That range can be determined where the pressure distribution 

is disturbed, and the boundaries of this range can b? explicit~ 
ly calculated. The obteined solution is of interest particu- 
larly as an asymptotic representation of the pressure distri- 
bution. An analogy of the given solution interesting for many 
cases can be obtained for the case of axial-sy:nmetric pressure 
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On Solutions of Dipole Type in the Problem of the Nonsteady £0-5-13/20 
Piltering of Gases in the Polytropic Resime 


t distribution. 
There are no figures, no tables, and 2 Slavic references. 


ASSOCIATION: Institut nefti AN SSSR (Petroleum Institute AS USSR) 


SUBMITTED: August 20, 1957 
AVAILABLE: Library of Congress 
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AUTHOR: Barenblatt, G.I. and Zel'dovich, YaeB. (ioscow) 40-24-6-17/18 
SITLE: On the Stability of Flame Propagation (0b ustoychivesti 


rasprostraneniya plamoeni) 


PSRIODICAL: Prikladnaya latematika i mekhanika, 1957, Yol See en G, 


WW) 346-855 (Ura } 


ABSTRACT: rhe determination of the stebility of flame propagation laws 
nathematically to the investigation of the stibility of sta- 
tionary solutions of the general kinetic reaction ecuation of 
diffusion and heat conduction, Such investisations we 
carried out by differant authors. Considering the one-dinen- 
Sional flame propagation Rosen [Ref 11] obtained the resui 
that instabilities of flame propagation are possibile ana 
Gave approximation criteria for the stability. The authors 
Show that Rosen's deductions are based on incorrect supnpo-~ 
sitions, and that the probiem of the stability of rat 
pagation was incorrectly solved. Zn the present pape 
stability of flame propagation is investigated unde 
Supnositions and it is Shown, that in the on: 
always exists stability. This result is veli: 
heat propagation of the flame as well as 


r isotherms 
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haped flame propagations . there are 2 firures and 12 refe- 
rences, 7 of which ara Soviet, 4 Amorican, and 1 ee ; 


ASSOCIATION: Instttut nefti AN SSSR (Petroleun Institute, AN USSR) 
SUBMITTED: August 1, 1957 


AVAILABLE: Idbrary of Congress 
1. Flame propagation-Stability 
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KHRISTIANOVICH, S.A.; ZHELTOY, Yu.P.- BARENBLATT, G.I. 


Mechanism of hydraulic fracturing of formations. Neft.khoz. 
35 nosl:hh-53 Ja '59, (MLRA 10:2) 


(021 wells) (Petroleum engineering) 
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SOV/24—58-2-7/36 


AUPHORS:Barenblatt, G. 1., Maksimov, V. A. (Hoscow) 


mIpIm: “Whe Effect of the Nonuniformity of Oil-Bearing Strata on the 
Determination of their Parameters with an Unsteady Flow of Oil 
to the Well (0 vliyanii neodnorodnostey na opredeleniye para- 
metrov neftenosnogo plasta po dannym nestatsionarnogo pritoka 
ghidkosti k skvazhinan ) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 7, PP 49-55 (USSR) 


ABSTRACT: The application of the Laplace transformation (Ref 3) to 

an unsteady oil flow to the well is considered for the case 

of a nonuniform oil-bearing stratum. The nonuniformity of 
the stratum could be caused by contamination of its poundary 
layers or by a geological fault at some distance from the well. 
Tt is assumed that several neighbouring wells show a constant 
production of oil during 4 sufficiently long period before the : 
observations, sc that the distribution of pressure in the strat- § 
um Pp, can be considered as constant. The thickness of strat- 


um bh is also taken as constant, Phe well for which the cal- 
culations are carried out has a reduced radius Lo and is 


surrounded by @ zone of the radius R with Ky and My being 
Card 1/6 the coefficients of porosity and piezoconductivity, respectively 
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The Effect vs the Nonunifornity of Oil-Bearing Strata on the Determin- 
ation of tx air Parameters with an Unsteady Flow of Oil to the Well 


(Kp » ho 7 respective coefficients outside the surrounding 


gone). The calculation begins at the time t = 0 which could 
pe the closing of the well when its discharge (volume) is ® ° 


The measurements of the pressure and oil flow are carried out 
at various intervals of time, The pressure in stratum de ends 
on the time, therefore it can be shown as & function (1.1) for 
¢~20 (where. T, 9 = polar coordinates with the origin in 

the centre of the well). The elastic conditions of the funct- 
ion u(r, t) can be shown as Eq (1.2) and the initial condit—- 
jons and those at the boundary of the encircling 20ne ~ as 

Eqs (1.3) and €1.,4. 1.5). respectively. Also from Eq gue) 

the formula (1,6) can bedefined, which describes the conditions 
on the wall of the well ( Pp, %) . pragsure at t 5; Peo 
initial pressure). BY differentiating Eq (1) in respect to 

rt the second equation, Eq (1,7), describing the conditions on 
the wall is obtained, the left term of which is equal to the 
flow Q(t) and the initial part of the right term - to the 
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The #ffect oi the nonuniformity of Oil-Bearing Strata on the Determin- 
ation of thir Parameters with an Unsteady Flow of Oil to the Well 


Laplace transformation (3.7) and the Eq (4.2) takes the form 
of Eq (2.1). while the Eqs (3.3), (3.4) and (4.6) take the 
forms of Eq (3.8). (3.9) and (3.10), respectively. The solut- 
ion of Eq (2.1) takes the form of Eq (3.141 )which, when sub- 
stituted into Eq (3.9) and (5,10). becomes Eq (3.12) written 
also as Eq (3.13) or (3.14) or (3.15) when the ratio DS he is 


equal to unity, The transition from Eq (3,14) to (3.15) as a 
relation of ° and «nt, (bottom of p 54) is shown in 


Fig 3, The results obtained by calculation were verified 
from the experimental data, In general, it was established 
that in the case of moderate contamination of the exploitation 
zone, its porosity will be equal to that of the external zone 
with a decrease of the radius of the well. In this case the 
curve fant.) (Fig ?) enters an asymptote, the inclination 
of ab.ch taprf.-cnta to the porosity of the external zone. 
When une curve »snds downwards. this indicates a high degree 
of :ontamination, i.e, a large encircling zone. Similarly. 
in the case of a fault, a normal curve (Fig 3) shows its dis- 
tant pesition but when the curve bends upwards, this indicates 
Card 5/6 the preximity of a Zauit. The author expresses gratitude to 
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BARENBLATT, G.I. 


Calculating the distribution of pressure in elastic compression 
during fluctuating well yield. Trudy Inst.nefti 11:165-169 '58, 
(MIRA 11:12) 


(Petroleum engineering) 
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. 20-118--15/51 
AUTHORS: Zel'dovich, Ya- Bey Corresponding; Menber £5 USSR: 
Barenblatt, G. I. 
TITLE: Asynptotic properties of Automodel Solutions oF 


Equations for the Unsteady Kotion of Gas Trhrouzh Porous 
Media (Ob asimptoticheskikh svoystvakh avtomodel 'nykh resheniy 
uravnenly nestatsionarnoy filttrats:i gaza) 


PERIODICAL: Doxlady Akademii Nauk SSSR, 1958, Yol. 116, liv 4, PPB: 671-674 
(USSR) 
ABSTRACT: at first, a short reference is made to previous papers 


dealing with the sane subject. The authors here investigate 
the asymptotic behaviour of the solutions of Ceuchy's problen 
for the equations vy L. Se Leybenzon for the unsteady 


, 2) 
filtration of a as: ou 2 seat yy i/ (a+!) 20% 
She oar or ye BS ; 
n+1 { ay 2 
=u . Here n denotes the density of the gas, & & 


constant depending upon the properties of the mediun and of 
the gas, Xx a coordinute (-e IX Lo), t time, m the exponent 
Card 1/3 of the polytropic line. These solutions correspond to the 
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‘Asymptotic Properties of Self-Preserving Solutions of 20-118-'}-13/61 

: Equations for the Unsteady Motion of Gus Tyrouch Porous Yedle 
limited initial distributions u(x,0) = U(x), whies tend 
toward zero outside a certain finite interval of tne X-ax18. 
For the purpose of illustrating this the linear case (n = 0) 
is investigated. The solution of Cauchy's problea is given 
for this case and is specialized for great t. In this case, 
the solution can be represented in the form of @ SUA of 
automodel terms, in which the absolute values of the 
powers of time increase by 1/2 on ench step. The coefficients 
are expressed by the successive woments of the initial 
jistrivution. Phe general soiution tends toward the 


solution eden ax? /qatt 
antonode! uct) = (B/2afREje 


Then the autnors turn to the nonlinear case (n = GO. The 
solution of the problem investigated here satisfie 
relations given here. The self-preserving solution 
corresponding; to these conditions ig written down explicitly 
and is discussed, and au asymptotic re-resentation is written 
down in particular. In the solution of the nolinear provlen 
there exists a poundary of the perturbed donain, which 
characterizes the peculiarities of the soiution. In a quite 
card 2/3 analoguous way the asyaptotic charceter of tie automdel 
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Asymptotic Properties of Self-Preserving Solutions of Equations ; 
for the Unsteady Motion of Gas Through Porous Media 


solutions, is determined, which correspond to various mixed 
boundary problems. The solutions of the dipole type in 
perticular belong to this class. There are 7 references, all 
of which are Soviet. 


ASSOCIATION: Institut nefti Akademii nauk SSSR ‘Petroleum Institute, 
AS USSR) 


SUBNITTED: October 12, 1957 


AVAILABLE: Library of Congress 
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Report, submitted at the Fifth World Petroleum Congress, 30 May - 
5 cune 1959, New York City, 
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pj.” Bquiponderant cracks caused by ruptures of brittle materiala, 


epee 
iy eneral.concepts and hypotheses. Axisymmetric cracks Prikl 
Ke : mat. 1 mekh. 23 no.3:434-yy My-Je '59, (MIRA 12:5) 
ae (Deformation (Machanics)) 
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AUTHOR: Barenblatt, G. I. 
TITLE: On the Equilibrium Cracks Formed on Y%rittle Fracture 

{O ravnovesnykh treshchinakh, obratuyushehikhsya pri khrupkon 


razrushenii) 


PERIODICAL: Doklady Akademii nauk SSSR, 195%, Vol 127, Nr 1, pp 47-50 (USSR) 


ABSTRACT: In brittle materials cracks are formed in the following manner: 
There is a very large number of microcracks in the material 
with all kinds of orientations. “lith an increase of load, a 
tension is attained at a certain point within the body, which 
suffices for the widening of the microcrack existing at that 
point. In the present paper equilibrium cracks are investi- 
gated, i.e. cracks, the dimensions of which do not vary with 
a given load. These cracks may be subdivided according to 
two ranges: 1) In the internal range, the oprosing edges of 
the crack are divided from each other by a considerable dis~ 
tance, and the interaction between them is neglisibly small. 
2) In the end-range there is considerable interaction between 
the banks which are close torether. The entire scheme is 
based upon 3 hypotheses: a’ The lonvitudinal neasurements 

Card 1/3 of the end-ran,e are small compared to those of the entire 
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crack. b* The distribution of ¢3 displacements of the pointe 
of the surface of the crack in ? section of the end-ranrse 
with the plane that ig Perpendicular to the contour of the 
crack does not depend on the a 20 cot i 
always the sane for a given material and at Sliven co 

c) The opposins banks of the crack sralually touch a 

ends, or. which comes to the sane effect, tension at the 

ends of the crack is finite. “he followins is found: The 
dimensions of the equilibrium crack ure uniquely determined 
by the applied tensions and by a new universal characteristic 
of the material. The author then investigates an infinite 
vlane plate with rectilinear equilibrium qrack under the action 
of an expanding load which ig Symmetric with resvect to the 
crack. The state of tension in the plate with the crack is 
represented as the sum of two stateg of tension, of which 

the one corresponds to a plate without a crack. which is 
drawn apart by the given load, while the other corresponds 

to a nlate with a crack, on the surface of which certain 
drawins-apart stresses and interlinkins foress are applied. 
The author then deducee an expression for a new universal 
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On the Equilibrium Cracks Formed on Brittle Fracture 


ASSOCIATION: 


PaeSONTED: 


SUBMITTED: 


characteristic of the material, the "interlinking modulus" EK. 
The dimensions of the crack are uniquely determined by the 
effect produced by the load and by the anantity KEK. “he moduins 
EF is connected with the elastic characteristics of the materisl 
and with the surface tension T occurring in the theory of 
Griffith (Ref ee Pinally, several exsnples are investisated. 
There are @ fifures and 9 references, ‘° of which are Sovict, 


Institut seologii i rasrabotki coryuchikh iskopayenykh 
Akademii nauk SSSR 

(Institute fcr the Seology end the Refining of Mineral 
Fuels of the Academy of Sciences, S52) 


“arch 21, 1959, by Yu. B. “eltdovich, Aeademician 


March 13, 1259 
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Using pressure build-up curves for determining the paranctera of a 

petroliferous layer. Trudy Inst. geol, i razrab. gor, iskop. 2:153~ 

158 160. (MIRA 14:5) 
(Oil reservoir engineering) 
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AUTHORS? Barenblatt, G.I. and Cherepanov. G.P. (Moscow) 
Neti atin do. 


TITLE: About the Effect of the Boundaries of a Body on the 
Propagation of Cracks in Brittle Failure yo 


PERLIODICAL:Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk. Mekhanika i mashinostroyeniye. 1960. Nr 3. 
pp 79-uS (USSR) 


ABSTRACT: The propagation of cracks at the boundaries of a body 
possesses certain specific features. Contrary to the 
propagation of isolated cracks in an infinite medium. in 
the case of proximity to a boundary an instabtiity 
invariably arises when the load reaches a critical value. 
The instability is associated with the instantaneous 
emergence of the crack at the surface of the body. The 
problem arises of finding these critical loads. Typical 
cases of cracks in finite bodies are considered using the 
solution obtained by a method of successive 
approximations developed in the papers ef §.G.Mikhlin 
(Ref 1) and D.I.Sherman (Ref 2). At first. an arbitrary 
system of cracks located along a straight line in an 
infinite body is considered as a subsidiary problem. 


Card 1/3 The infinite body is subject to a tension load. The case Y 
LX 
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About the Effect of the Boundaries of a body on the Ercepayation 
of Cracks in brittle Failure 


. 


of a system of cracks syn <trically disjposed in relation 
to an axis normal to the «traight line is assumed 

A symmetrical load system acting on the Internal crack 
surfaces represents the normal load, A crack nearia 
boundary, when its dimensiens are small. can Le 
considered as being near the face of a semi-intinite 
body. The first approximation consists of identitying 
the face with the axis of symmetry in the subsidiary 
problem just defined, Although this approximation does 
not satisfy the condition of zero stress at the tree 

face, it is shown that for the purposes of the main 
problem this discrepancy 1s immaterial The eritical 
values of the force in the case of a crack at a given 
depth from the boundary of the body with two 

concentrated forces applied to opposing points of the 
crack surface is found to be proportional to the square 
root of the given depth. Untal the critical load is 
reached, the crack develops without reaching the Sut ape 4, 
A crack at right angles to the edges of an infinite a 
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About the Eftect of the Boundarics of a Body on the Lropagation 
of Cracks in brittle Failure 


strip is examined when the crack is symmetrical in 


relation to the strip centre Line. There as a critaucal 
vaiue of the load configuration below which a stable 
ecauilibrium exists ina cracked strip. In an example 


of a load system consisting of two forces separated by 

a certain distance and symmetrical about the strip centre 
line, there 1s a critical distance below which such an 
equilibrium exists. This is shown to be about two/thirds 
of the width of the strip. 1t is shown that the first 
approximation used in the present paper is of sutficient 
accuracy. The second approximation ina typical 

problem introduces a correction of only 2.5% There are 
9 figures and 9 references & of which are Soviet and 

1 English 


SUBMITTED: December 31, 1959 


ia 
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(Aerodynamics) 
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Basic concepts in the theory of the flow of uniform fluids 
through fractured reks, Prikl, nat. 4 mekh. 24 no. 5852-864 
S= 0 '60. (MIRA 14:3) 
a (0i1 reservoir engineering) 
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AUTHCR;: Barenblatt, G.I. (Moscow) 


TITLE: Mathematical theory of equilibrium cracks formed 
during brittle rupture 


PERIODICAL: Akademii nauk SSSR. Siberskoye otdeleniye. 
Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, 


no.4, 1961, 3-56 


TEXT: This is a review of the subject and includes a 
comprehensive bibliography. The subject matter is given under 
the following headings: I - Introduction; II - Sketch of the ot 


development of the theory of equilibrium cracks; III - Structure 
of the boundary of an equilibrium crack in a brittle body; 

IV - Basic hypotheses and general formulation of equilibrium- 

crack problems (cohesive forces, terminal and internal regions, 

basic hypotheses, cohesive modulus, boundary conditions on the 

contour of an equilibrium crack, basic problems in the theory of 
equilibrium cracks, energy derivation of the boundary conditions 

on the contour of an equilibrium crack, experimental confirmation 

of the theory of brittle rupture, quasi-brittle rupture, cracks 
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in thin plates), V - Specific problems in the theory of 
equilibrium cracks (isolated rectilinear cracks, plane axially 
symmetric cracks, studies of the development of isolated cracks 
during proportional loading, stability of isolated cracks, cracks 
issuing from the surface of a body, cracks near the surface of a 
body, systems of cracks); VI - Splitting. Dynamic problems in the 
theory of cracks (splitting of an infinite body, splitting of a 
strip, dynamic problems in the theory of cracks). Acknowledgments 
are expressed to Ya. B, Zel'dovich and Yu. N. Rabotnov (AS USSR) 
for their interest and advice. The assistance given by Professor 
G. G. Chernyy (MGU) and I. A. Markuzon (who compiled the biblio- 
graphy) is acknowledged. There are 36 figures, 1 table and 
111 references: 44 Soviet-bloc and 67 non-Soviet-bloc., The four 
latest English-language references read as follows: Ref.105: Baker, 
B.R, Dynamic stresses created by a moving crack, Paper presented 
at the i0th Intern, Congr. App].Mech,Stresa,1960; Ref .107:Broberg, 
K.B,. The propagation of a brittle crack, Ibid; Ref .109: Bilby B.A. 
and Bullough R. The formation of twins by a moving crack, Phil.mag. 
1954, VII, ser, 45,631-646; Ref.110:McClintock F.A,,Sukhatme he 

“ i 9 Travelling cracks in elastic materials 
Say me Apr ab RD aroee ... JeMech. Phys. Solids,1960,8,187-193. 
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AUTHORS: Barenblatt, G. I., Cherepanov, G. P. (Nosco7) 
: PITLE: The equilibrium and propagetion of cracks in an anisotropic 
oat medium 


PERIODICAL: Prikladnaya matematika i mekhanika, v- 25, nmo- 1, 1961, 26-55 


mn TEXT: On the basis of the ideas ‘developed by the aut hors in two earlier 
: papers (Refs. 1, 2), several problems concerning the equilibrium and the 
propagation of straight cracks in an anisotropic medium are investigs sted. 
In this plane deformation of an elastic anisotropic medius, the gene- \y : 
ralizing Hooke lax is ae is 
1 EDS SE - i — | , (1.2). The equations of motions 
$55 i5RY ay | Ux, ) ( ) 4 4 . 
26 a 
read iH = 9——> (i21,2) (4.1). From (4.1) and (. 2) the ns 
Xa Qt 4° 3° 
ae spincipal equations: b, u = 0, Ls b — 0—— §.. result 
=< princip a } ig’e =( saps * Rasp TRade, — . 
Card 1/7 
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(1.3), #here $5 is the Kronecker symbol. The general solution of (1.3) 


. a a 7 c 3 with 
isu, = LopWy - LypWy> Ye = LW, - bio We (4.4) with 


ip) a 
- L, = 0 (1.5). The authors here investigate various variants 
(by ybgg - Ly)? (165) : BENE 
of the mixed problem of the elasticity theory for an anisotropic semiplane, 
which is at rest in the system of coordinates y | which moves with 
e. 
the constant velocity v in the direction of the negative x,7 axis. mn the 
44 
steady case there follows from (1-5) B aaa = 0, 
rr oe £ 
: by afd }Q2}y? t 
B A In addition hereto there is che 


=i - & 8). 
aye = Ariaphooye” “12KaR 127e (1.8) 
characteristic equation Fapye 


elliptic case is investigated, which, according + 
always given in the static problem. According to L 
solution of (1.8) is written down jn the form W = ? 
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oS a + At to (1.11), where F, and a) ure arbitrary analyticai functions 
4 i . iz 
Yay a + £ the equation. arefrom 
and (ity, oy bys bby are the roots of the characteristic equation Here: 2 


| 34 follows for the displacements u, and the stresces 8, 
| bate [ 2.) = PY 2 >) (4.42). 
a, = mela, dale d]> oy5 = Relay jail. 1 095(25) = F5( 


Further, (1.13) holds. 


ayj=— Oia (nas + Drsta) Ly — Bynzett;* ; (1.13) 
oj = Darr, — pv? + Quarrel + Orme; - 
uj = By (O12 — OyrnrPaaie) + BY 2 (Orie — byrDise2) + sO “% ie 
ps? (Diraadaera — OrireD rene) — pr? (bine 4 ++ HyUrs29) ; 7. 
C395 = (DiaYis1e — Baris) — pv? (yaya + pjboroe) + re as 
boy (OsirrOer29 — OrreaDaase + By (Yryselares — Yrarbires) 


C225 = (DoyeoOaaa1 — OraseBarea) eG [eraeraae — Yrres (O1y99 + Orie) + 


+ Orr beoe Qpsboaeebrii2 BF (bierabaee — bstse)} ~~ 90? (Dayo 1 [tjUa209) 
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In port 2, the general problem for the semiplane, the Rayleigh 

waves, and a moving stamp are investigated. For this purpose, 

Weed ’ f e © { e t 

( Aid i ~ {02 27-1 eo 

analytical functions 0, (2) —— = U,-iv,, (2) = | ie Doni aN , 
-0 oO 

according to L. A. Galin, are introduced. 4({,) and T(},) a 


: Pe 
Sistributions of the normal stresses and tengentia 
boundary. With 


Ouy _ dyx¢y91 — driers . Fy 1e223 — Crees * 
(FE ees = Re [ nia — wy (81) + Se 


er) 2A 2nta 
{ ® ret 
: o(t)d . . t . . = 
w, ($1) = Vv. Pp. \ Get — ins (6), wa (bi) =v. p- \ Fae — fe (Gr) (2.7) 
on ] > ae: << f she arises 
dy mixed problem of the dynamic elasticity theory ror the an: 
semivlane can be reduced to the well investivates problem of the 
-+ theory of analytical functions. (See the monoyraphs ty 


(S ] _= Ro| dartin — siere2 w, (Es) + dyyloy2 ~~ Tass ws (2.6) * 
‘ 2 
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wa AS 1% fed 
~  T, vuskhelishvili and F. D. Gakhov). First, surface Waves — 
poundary of an anisotropic semiplane are investigated. For thelr prope- 
gition velocity one finds - . 
M ; N N 42 
pr—PS* 4 (PS + QR) ¥—OS Y= 0 (24 


P = bun — pe”, Q = Yin 
R= banoa (bina — PY*) — Basia (Disia + Uriae) 
= Pysrabane = 
For 2 stamp moving on the boundary 1 = O of the anisotrozic elastic JE 
-eminlane with existing Coulomb friction upon the contact surface % 
temp and body thsboundery conditions read > 


2 Ju 
fe = k peat ae 
(-ae f4' velco), Sao a KIS 501 ae 


rt 
- 


1 
ma~ Hw 

bs] 

Oo oo 


2 & | a) (2.14). With the stamp velocity approaching the velocity o1 


4 
P + 4% + aw ts 
i b B ir with these waves. 
the surface waves, peculiar resonance phenomene occur with % i 
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1 
j i se In pert an} 
.t Rayleigh-type velocities, the motion radically eae eee 3, 
deolated straight-lined crack in an orthotropic body with tian 
t3 


uu 
. a 
j y is the: baith. Accord 
son along a sine of elastic symmetry is then dealt wi 
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fe) b 

VUEATEDIC Het (5.5) pores. | 

neldysh-Sedov, wi, (=) Se t-2 coins | 
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ibri it timate strength near ta 
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| t snterlinking modulus, G{+t) - 

distance from the end of the crack, .K - the interlinking pe et 

“te @istribution of the forces of molecular interlinking ¥1 ses net 

i Shona nal wep ker of the crack, @ - the lengitudinal extent of the uo Til 
a a a ate Py v 


| 
a | 
i 
1 us = { t)dt) ere s denotes the 
| end of the cracks that ce = cys? (K = Sa ) | | 
{ 
naa 
resion. Part ¢ then deals with ‘he splitting of the unisovroric to, : 


igi in front he wedge, a free erne 
a thin, absolutely rigid wedge. an iront of the wedge, 


© 


it: i S Sug mixed problen a: 
formed. The boundary conditions of the corresponding t 


uy = 0, Si. = 0 (-- 0 < £1 <0) 
| Sy. = Sq, = 0 (O< E1< ls) (4.1) 
&. oGase4/7 : -~ 
oe Sig = Sen, ys Hr 4). _ (ab < 09) 
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the coefficient of Coulomb friction, f(t) 


mey be seen from 


an orthotropié body by e wedge of constant 
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uv 
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like shape, 1, end 1, 


$3 rae 
tne i 7% 


n front 
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By bie length of the free crack ir 


2,2 2 ate btto V4 44459222 
n° A CK’. For C, i eed 


ith an avproach of the velocity of motion te 
ie. thie length of the free art of the crack tonis 
Rae Pp 
am? the at areas velocity of the ernack cannot be .22 


Rayleigh velocity. L. A. Galin and Ye. Ioffe are mentioned. 
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‘ ; ak eanitk r 9 _ 6 
PERTODIGAL: Trikladnayu matematisa dt okhanika, Ve 25, no ’ 

161, 11l0 ~- 1119 

PEAT The seneral relations are “et Up. Sone particular stati ok 
diy 3 ; : 
and aynenical problems are discussed. Ts is assumed that the fle 
of elastic displacenents is governed by the equations 


uy V =O, w= wx, ¥> 


vaeve u, V, Ww are the components ony 
ment. To formula (l. 1) corresponds ; the 
yo" deformation. rea gtresses and ais 


means of the anal toc function 
néa - 
Dn 4 ‘ 
= 4 2) o+ inB, ese \ ee (1.6) 
f(s) = > oe In(z - a, )e dhods + P= 
A : evp 0 
kel ie 
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applied to the contour Che BL - 


where F) is the resu vitant force 
oh 
the intensity of the "serew ee correaponding to Cy,» Y - re 
a univalent unulytic function, a, - an interior point of the con- 
Sova: the case 2, = B= © will be mainly consi- 


body undergo anti-plane deformations and the 
= Ty eiS at inrinity. The body contains a 


is free. In this case, 


(2.1) 

where (2) is a func ‘nelly the exterior of 
the contour in the 2 “ior of the circie of ra- 
dius Re As an exempl nootively two, cracks is 
considered (see Fig. ion is expressed for the- 
ge 2 cuses by 

a 27 (Pe re 

az) = eae ee (242) 
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and g(z) = iL 2+ i 2° “Te ne (2.3) : 
respectively, where 
a ad 1/ r 
Z=i:+—>, L=s(rt+l+ Fr) (Sa) 
The conditions which determine the length { of the crack, are . 
Ta by EAE A= Ee (ne) (265), ms 


Se qe a (276), 


with 7 —> om, one obtains 
Ee 


i= 


M? fexs 2M? 


mx ir? C24) 


(Mi is a constant of the material). As an example of a mixed problem, 
an isolated rectilinear crack is considered -l<x-«il), part of 
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woose surface undergoes the constant displacement w= +h, whereas 
the rest of the surface is free. Formulas for the mapping function 
and the Length { are obtained. Interaction between cracks under 
longitudinal shear: First, the case is considered of an infinite 
body which uw iergoes (at infinity) the homogeneous shear stress 
Tyz = Ta and has an infinite system of similar cracks (see Fig. 
a “ 
4a). In this case, 
2 
2L M 
t = Tr arc te 9 ° (3.3) 
TT L 
co 


Further, a vertical row of cracks is considered (fig. 40). Another 
figure shows the curves 
_— 


M 
“2. = f(+-) is = Val | 
‘he interaction between cracks varies considerably with crack dis- 
position. Thus, collinear cracks reduce the strength of the materi- 
Varad 4/64 
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al, whereas parallel cracks strengthen it. Curvilinear cracks: With 
small r, the stress To, ie expressed by 


A. cos (8/2) . 
<9 = —______—. + A, sin 8 + o(r/?) (4.1) 


r 
where A) and Ay are the coefficients of the expansion terms of 


f(z). whe following hypothesis is adopted: Curvilinear cracks deve- 
top in the direction in which Te ig maximal. Two exumples are cOn- 


sidered. In fact, only curvilinear cracks which are either almost— 
linear, can be adequately described by formlas. Dynamicel problem 
of fracture of body. Assume a rectilinear crack travels (with con- 
stant velocity V) in an infinite, brittle body. A moving system of 
coordinates & = x + Vt, Q= VY» ig introduced. Thereupon, the equa~ 
tions of motion are 


2 ] 2 
ow ve, gow _ 
cae + li-=s = QO (5.1) 
jné ( ue qe? 


The solution is 
Card 5/B° 
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ye 
w= Rep (G), C= 8+ i7 1-5 (5.2) 
c 


where fis an analytic function; after determining this function, 
the formulas for the stress are derived. Thereupon, the formula j 
for the free length [| of the crack is a 


ae a 
es es aly (eee : (5.8) 
h. \roy Hdl = as 


where h is the limit value.of the function f which represents ‘is- 
placement-distribution. If f(€) = h, then 


ene ye 
f=ES (1 - 5). (5.9) 
Me 2 

Cc 
From (5.9) it is evident that for cracks under longitudinal shear, 
the limit velocity of propagation is the velocity of sound c, whe- 
reas for cracks under ‘transverse shear, the limit velocity is that 
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of Rayleigh waves. There are 9 figureb and 14 references: 8 Soviet— 
bloc and 6 non-Soviet-bloc. The 4 most recent references to the 
English-language publications read as follows: FeA.» McClintock and 
S.P, Sukhatne, Traveling cracks in elastic materials under longitu- 
dinal shear, J. Mech. and Phys. of Solids, 1960, ve 8, 187 — 1933 
0.L. Bowie, Analysis of an infinite plate containing radial cracks 
originating at the boundary of an internal circular hole, J.Math. 


and Phys., 1956, v- 253; F.0. Roesler, 


Brittle fracture near equili- 


brium, Proc. Phys. Socey 1956, ve Be 69; Jdede Benbow, Cone cracks : 
in fused silica, Proc. Phys. Soc., 1960, ve Be 75, 697 - 699. \ 
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versiteta (Institute of Mechanics, Moscow State Uni- 
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SUBMITTED: July 26, 1961 
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TITLE: Quasl-periodic precip:tations during mu‘ual diffusion of two 


substances (Lisegang rings) 


PERIODICAL: Akademiya nauk SSSR. Deklady, v “dO. ne 66, (861, 1281 - 


1284 

TEXT: During mutual diffusion of two reacting Suts € isoluble pre- 

cipitates fall out in sc-call led Lisegang rings The most probable forma- 

tion of Lisegang rings is described as folicws During diffusion tne 

solution is supersaturated as leng as the product ab of the concentrations 

a and b of the substances A and B does net reacn eriiical value 

(metastable limit). As ab exceeds k at @ given one of tne reaction 
i w portion of 


components is precipitated complet ely. Due tod 

this component enters the 1mpov verisned reystion and 
“nism appears again If the region of prevtpitels 
too fast, the following precivitation 15 domewhe 
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Lisegang rings during diffusion of substances 
given. The authors derive a una b us funciiens 
= x/x 05 where x is the coordinate of the axis 
the coordinate of the n-th precipit 
distributions of a and b within the 
depend onc = 2 /b. (a. and ba 
o 8 Cc re) 
starts), # k/a_b and a =D /D aD. are the arfiusion 
omme) ab , 
cients of the substances A and B). 
Under this condition of quasi-pericdicity 
functions of =k Ke a= 
= e pat n> ¢ 
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studied. The results aliow the metastabie lonit 


determined. The authors thank L Ya- Semenova ic 
are 2 figures and 3 Soviet references: 
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AUTHORS? ’ Ishlinskiy, A. Yu., Academician, and Barenblatt, G. I. 
TITLE: Collision of a viscoplastic rod with a solid obstacle 


PERIODICAL; Akademiya nauk SSSR. Doklady, v. 144, no. 4, 1962, 734~737 / 
i. 

TEXT: The authors first show that the impact problem of 4 rod consisting u 
of viscoplastic material, when considered quasi-unidimensionally (i.e. 
averaged over the cross section), can be described by the equation of 
heat conduction. Here, unlike in the classical problems of mathematical 
physics, the boundary to the domain of solution is independent of time. 
By a formulation based on the KArman - Pohlhausen method of the boundary 
layer theory the problem is reduced to solving an ordinary differential 
equation. This formulation is such that instead of the differential 
equation a corresponding integral relation is satisfied. For very small 
and very high values of the Saint - Venant number a closed integration of 
the equation is possible. The results of numerical evaluations ana of 
qualitative considerations are set out in several diagrams. Finally, it 

\ is shown how the changes in the shape of the rod can be calculated fron 


Cara,1/2) 
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TITLE: On Vv. N. Nikolayevskiy's papers on the dynamics of fluid-saturated 
deformable porous media. 


SOURCE: AN SSSR. Isv. Otd. tekh. nauk. Mekhanike 1 mashinostroyeniye, NO. 2, 
1963, 193-198 


TOPIC TAGS: soil, porous soll, fluidesaturated porous soil; seismology; 
seismoelectricity, seismic petroleum exploration, Ya. I. Frenkel’, M. A. Biot, 
acoustics, wave propagation, soil consolidation, ground water 


ABSTRACT: This theoretical paper cemprises a critique of articles published 

recently by V. N. Nikolayevskiy (Inzhenernyy zh., Ve 2, no. 3, 1962; Akad. nauk 

SSSR, Izv., Otd. tekh. nauk., no. 5, 1962), in which Nikolayevekiy examines the 
fundamental problems of the dynemics of linearly deformed porous media saturated 

with a liquid. It is noted that in his first peper Nikolayevskiy makes no 

reference to Ya. I. Frenkel''s paper "On the theory of selamic and seismoelectric 
phenomena, in a moist soil” (Akad. nauk SSSR., Izv., Sere Becks 4 geofiz., v. 8, nc. 4 
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1944) and M. A. Biot's "Theory of propagation 
“parts One and Two (J. Acoust. Scc. Amer., V« 28, no. 2, 
ntal classical treatises on this subject. 
second paper, Nikoleyevekiy refers to these works by Frenkel’ and Biot, put 
asserts: that because (a) in their ptudies”...no account Was taken of the need to 
fultill the equations of the conservation of impulse of the entire system" and, 
sumption of constant. densityees” 
his basic equations aiffer from the basic equations of Frenkel’ and Biot. 
present paper shows thet aifference (a) ts illusory, 
(b) the fundamental equations of both of Nikoleyevakiy's works 
constitute a linear combination of the Frenkel’ equations and that their 


that the solutions of problems on the propagation of waves as adduced in N.'s 
two papers coincide with the solutions of the seme problems already set forth Dy 
Ya, I. Frenkel’ (2oc. cit.) under the same simplifying assumptions (b) 

wherever N.'S solutions do not contain computing errors. 
attempt made in N. 'g second paper to take into account dynamic corrections in the 
ordinary theory of consolidation of @ soil and shows its incorrectness. 
concluded that the difference of the fundamental relationships developed in N.'S 
two pupers and the results of antecedent investigations consists in errors of & 
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TITLE: Splitting brittle bodies. Auto-escillations in splitting. 

SCURCE: Priklednaya metematika 1 mekhonika, v. 27, no. 3, 1963, 436-449 


TOPIC TAGS: splitting, brittle body, auto-oscil]rtions, sem-jnfinite wedge, 
propegation of oscillations, lithium fluoride crystal, bismuth ervstal 


‘APSTRACT: The authors develop a theory for the auto-oscillation process arising 
with splitting. The theory is based on the assumption that the modulus of cohesion 
«-the basic cherectcristic of the forces exerted on the ond of the creck=--depends on 
the instantaneous velocity of propagntion of the ond of the crack, which at first 
decreases as the velocity increases. This decrease of tho rodulus of cohesion with 
inerease in the velocity of propagation of the crack for avasi-brittle shattering in 
a wide class of materials is also related to decre#so in nonelestic deformetion in 
the surfece layer of the crack. In accordance with experimental data it can be 
essymed thet the splitting velocities in which auto-oscillations prise (at least for 
reasoneble dimensions of the body being split) are those which are essentially 
smaller then the velocity of propagation of trensverse oscillations. The assumption 
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of a oussi-brittle neture of shattering reans that, in splitting, a thin zone of 
nonelestic defornm*tions is formad neer the surfece of the creck. The results meke 
it possible to explain the occurrence of auto-oscillations for both crysteliine and 
amorphous substances, in which there is the dependence K(v) (K is the modulus of 
cohesion, v is the velocity of the end of the crack). Very little is ‘mown about 
this denendence. From the experiments] data on "stabliity" of splitting of certain 
ervystels et high speeds one cannot even draw conclusions about the existence of @ 
eritical velocity for crystals. The oscillation amplitude of a length of free creck 
prows as the velocity of the wedge inecrefses, Therefore, & smooth impact surface 
may be obtained not because of high velocity of splitting but beceuse the oscilla-~ 
tion amplitude of the length of free crack exceeded the dimensions of the crystal, 
so thst the nonuniformity of motion of the end of the oreck could not be noted on 
the length of the crystal. With increase in wedge velocity, the length of the wave 
increases wntil finally the surface of impact is not smooth. For crystals one yould 
expect weak dependence K(v) rather than strong. On the other hand, for such suty 
stencos as arorphous polymers, this dependence is evidently strong, and the presénce 
of marked viscosity makes it possible to think thet their critical velocity is 
small. In such msterials, most of all there will be discontinuous relaxation oscil- 
lations with interruption of the end of the crack, cheracteristic for strong 
dependence K(v), having a minimum. Oscillrtions with interruption of the end of the 


Card 2/3 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1 


ACCESSION NR: AP3003238 


crack (relexational and nonrelaxational) evidently have 4 basic meaning. It may de 
thet as a result of cold hardening, K will depend on the extent of the interruption. 
Here there is also an anslogy with friction: the coefficient of friction msy depend 
on the extent of contact of the rubbing surfaces. Orig. art. has: 6 figures and 

35 formulas. 
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TOPIC TAGS: manent relation, surface of discontinuity, dissipative mediua, solid 
medium, narrow zcne, continuous solution 


ABSTRACT: In many cases the lack of continuous solutims for equations of motim 
within the model of a solid medium makes it necessary to introduce surfaces of F 
discontinuity on which the characteristics of the medium and the motion are subject 
to jump-like changes. In mechanics of solid media surfaces of discontinuity are 
also used as a convenient approximation with respect to narrow zones where the 
motion or the medium has properties which are essentially different fran the basic 
fiela. In either case me must satisfy canditims a the surfaces of discmtinuity 
which make it possible to relate continuous solutions m both sides of the surfacee 
Generally, ‘‘.cse conditions mean physically the giving of a definite value of 
concentrated effects om the surfaces of discontinuity, or, in particular, the 
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dhsence of corcentrated effects on these surfaces. If the surfaces of discanti- 
avity approxinately represent relatively thin reribas in which the motion or the 
modiita has properkies different fran the basic field, then for determining the 
magnitude of the ccncentrated effects it is generally necessary to study the 
interior structure of these thin regis. Usually the dynamic canditions m the 
surfaces of discontinuity are derived fram the laws of conservation of mass, energy, 
and impulse teken in integral form. For ideal media, the relatiaships of caser- 
vosicn of mass, energy and impulse in many cases yleld a number of conditians om 
the surfaces of discontinuity necessary for detennining the solutios. For 
dissipative media, single relations of conservation of mass, energy and impulse 
are insufficient; this occurs for viscous fluids. As additimal conditions m the’ 
surface of discontinuity in the boumdsry layer of viscous, heat-cmductive fluid, 
one cen use ecnditicns of camtinuity for the tangential canpanent of velocity end 
temperature. The authors show that acditional relations far a dissipative medium 
con be obtained as manent relations of rather high orders. In particular me can 
thus obtain conditions of continuity of velocity and temperature in viscous, heat- 
ecnductive fluid. The authors also show that in the boundery layer there is no 
surface of discontinuity for the lompitudinal camponent of velocity. Tha lack of 
discontinuities for the tangential canpment of velocity is specific for Newtonian 
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viscous fluid; in other dissipative media such discant 

ors give en example of a dissipative 
velocity, initially present, do not ai 
tially with time, 
cvemperature. The Obtaining of eddit 
is especially valuable for various m 
derivetives) ctructural dependence of stresses oi deformations, velocities of 
deformations, etc. The inpartance of such models has grown with the appearence 
or a great quentity of new matertals, "The authors, with sincere gratitude, 
mention the veluable advice Given by L. I. Sedov in the discussion of these probe 


lems and the friendly attention of S. S. Grigoryan and Re Le Salganik to the work," 
Orig. art. has; 3 figures and 32 fomulas, ; 
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TITLE: Structure of microstress field of extended plastic flow | 
SOURCE: Prikladnaya matematika i mekhanika, v. 28, no. 2, 1964, 326-334 | 
i 


TOPIC TAGS: microstress, plastic flow, solid medium, ideal plastic body, homogene-! 
‘ity, isotropy, polycrystal, microinhomogeneity, random stress field, stress-defor-~ | 
mation, lincar elasticity | 
i 
ABSTRACT: The authors find the spectral densities of the energy of form change and! 
volume deformation to within constant dimension factors. In extended plastic flow | 
thera is a collection of microstresses with measurements from Ly up to a dimension) 
of order of the average dimension of a grain d and less. The microstress field has: 
the property of local isotropy and homogeneity. In an elastic interval of measure= ._ 
. ments and wave numbers the authors obtain an expression for the structure tensor of. 
the microstress field and the spectral representation of the correlation tensor to | 
‘within two universal constants. Tho rasults show that the idea of local isotropy 
and hemogeneity and tho cascade hypothesis, set forth by Kolmogorov in turbulence 
poeta gare of great value for a wide class of nonlinear distributed systems with 
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ABSTRACT: ‘The resulta of studies of equilibrium and propagation of cracks in 
materials which vere made during the last decade pemuilt the foruulation of the 
basic preblems of the mathematical theory of brittle fracture in more gencral 
tenmose In the analytical formulation of the brittle fracture for a given body 

and a given load, Jb is necessary to define the quantitative characteristics of 
brittle fracture which is vedng done in the present paper. Whatevwr the aefini~ 
oLon, the presence of eracks must be assuned, since the developuent of cracks 4s 
causing the brittle fracture. The cowplete solution of tue provles of equlibriua 
is very difficult, end gives more information then practically needed. It is only 
essential to know whether or not the body cen stand the losd. Not in all cases 
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SOURCE: Prikladnaya natenatike i mekhanika, ve 28, no. 6, 1964, 1048-1060 


ABSTRACT: A reviow of sigittaant work ‘dealing with necking phenomena in 
stretched volymers is presented, ‘Attention is called to the fact that polymers. 
stretched at a constant strain rate often show first, second, and even higher 
orders of necking, A photograph is included. showing different stages of strain 

- of a polymer specimen - a part of work carried out in the Plasticity Division, 
Institute of | Mechanics, NGU, by V..I. Shobolova, The author expresses the opinion | 
that “polyrer chain reorientation causes the | suceassion of orders of necking in 
stressed polymers, A differential. equation is: derived describing the reorienta— 
tion process in its relation to stress rate, strain rate, specinen (neck) cross 
section, and volume of reoriented material, Particular solutions are demonstrated 
with ‘the imposition of limiting conditions and definition of new variables, 
Conditions determining a. critical stress at which one order of necking terminates 


‘Card 1/2 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


py 


“ASS 


Card 2/2 : 


"APPROVED FOR RELEASE: 06/08/2000 


L 16685-65 
ACCESSIOW NR: — AP5000275 


are described mathoma tically. 


descriptions and testing procedure is derived, 


CIA-RDP86-00513R000203610017-1 


many scientists working in the. Same field, and expresses personal thanks to V, A, 
Kargin, S. A. Khristianovich, G. L. Slonimskiy, T, I, Sogolova, R, L, Salganik, 


TATION: 


Nauchno-\ssledovatel'skiy institut mekhaniki Moskovskogo 


and V. A. Gorodtsov for their attention to-his work and for their valuable 


Uuniversiteta (Scientific Research Institute of Mechanics, Moscow University) 


‘SUBMITTED: 15Aug6, 
‘SUB CODE: Mr 


APPROVED FOR RELEASE: 06/08/2000 


“HO REF. SOV: 009 


ENCL? 


OTHER: 


CIA-RDP86-00513R000203610017-1" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1 
a SA Bs ee ee 


| ly ee an eee 
BARENBLATT, G. T, 
ttm). ge aa ae ‘ 
The mathematies! theory of brittle fracture." 
7 pas Ue 
Baber submitted for 
ted for Intl Conf on Fracture, Sendaty Jepin, Leele fo, 6 
: Ay Uopiny, Lyle, ub is . 
Moscow State: Univ 


iteyfestepesinwlitananys mantis hinica Lassiter EE ae 
nt sas 2, © ren of as . fata 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513 


R000203610017-1 


Se ee 
fei Pe 


Was APoenae OSC) / 8888) sina) ——paag 


(Moscow) = 


es 08/0207/65 /o00/003/o095 0094 | 
UTHORS + Barenblat, G. I, (Moscow); mu if /0096,, | 


I G (iKvacow); Vi - 
Da i 8cow)} Mynanikoy, V. Pp, ee 
‘THLE: Effect of some high molesui«, ee eae oe 
_ Of, a body in a turbulent Foe lesular compound -solutigr 
“SOURCES Zhurnal - dnoy et : a . 
TOPIC TAGS: up anes ferme: 1 tokhnicheskoy f4ztkt, no, 3, 1965, 95096 | 
: Z a 3 : Cae: See ae : ee . i i eo r) en ae a eat 
‘tal method, kerosene feeY Polymer, glycerine | . oud basta 
Se ESrosene, water solution a ae drag, boundary layer, experimen. | 


1 


polymer solutio rental investigations vere rade te detbrmine 


: ‘polymer nder, then. ee 
_ Polymer festiardioc/ Map = equently with cylindsr anq eet tue Cylinder but 


_ Of polyvinyl alcohol. ana 20 Powers were carbo vr] sas 
in icra &lcohol, and aluminum’ of] in erosens vith ope pedal caste | a 


Concentration 
Crag was a nae 


tee et Ta oe 
Oa ta 
: : Pt tn ee ae 


ee eee a 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


coon No unique physical ee 
Some of the reasons cited are: = 


to then, 


|. Zhigachev, ang . I 
and Professor ri Tatins onairit , : La 
tdon, Orig, art, hag; 5 | thin a als al 
: cee ae eet G ee PEtra= 
ASSOCIATION? none ~~ ¥: ae 4 

| SUBMITTED: 26Fen6s i ns gored 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203610017-1" 


